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interfere, the pencil which has travelled in the direction of the earth's motion will in reality travel '04 of a wave-length further than it would have done were the earth at rest. The other pencil, being at right angles to the motion, would not be affected.
" If now the apparatus be revolved through 90°, so that the second pencil is brought into the direction of the earth's motion, its path will be lengthened •04 wave-length. The total change in the position of the interference bands would be '08 of the distance between the bands, a quantity easily measurable."
In the actual experiment, the earth's velocity was not available to the full extent, and the displacement to be expected on this account was reduced to •048; but Michelson considers that some addition to it should be made on account of the motion of the solar system as a whole. The displacement actually found was '022: and when the apparatus was employed in such azimuths that the rotation should have had no effect in any case, '034. These results are very small, and Michelson gives reasons for regarding them as partially systematic errors of experiment. He concludes that there is no real displacement of the bands, and that the hypothesis of a stationary aether is thus shown to be inconsistent with fact.
It has, however, been recently pointed out by Lorentz* that Michelson has overestimated the effect to be expected according to Fresnel'a views. The ray which travels perpendicularly to the earth's motion is not unaffected thereby, but is retarded to an amount represented by Dv*j V-. The outstanding relative retardation is thus only DvzjVz, instead of the double of this quantity. Accepting this correction, we have to expect, according to Fresnel's views, a shift of only '024 of a band in Michelson's experiment.
Under these circumstances Michelson's results can hardly be regarded as weighing heavily in the scale. It is much to be wished that the experiment should be repeated with such improvements as experience suggests. In observations spread over a year, the effects, if any, due to the earth's motion in its orbit, and to that of the solar system through space, would be separated.
On the whole, Fresnel's hypothesis of a stationary aether appears to be at the present time the more probable; but the question must be considered to be an open one. Further evidence would be most important: but it is difficult to see from what quarter anything essentially new can be expected. It might be worth while for astronomers to inquire whether it is really true, as is generally assumed, that stellar aberration is independent of the position upon the earth's surface from which the observation is made. Another question that might, perhaps, be submitted with advantage to an experimental
* " Over den invloed dien de bewegmg der aarde of   de licht -vershijnnselen uitoefent." (Amsterdam, 1886.)e partie., one, A, passes through a plate of refracting medium; the other, B, through air. The beams are then collected by a lens, at the principal focus of which is placed a mirror. After reflection by this mirror, the beams exchange paths, B returning through the plate, and A through air. Apart, therefore, from a possible effect of the motion, there would be complete compensation and no final difference of path. As to the effect of the motion, it would appear at first sight that it ought to be sensible. During the first passage, A is (on account of -y) accelerated: on the return, B is retarded; and thus we might expect, upon the whole, a relative
